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The Office of Technology Assessment (OTA) of the U.S. Congress re-
cently issued a report on the assessment of technologies for determining
cancer risks from the environment (Office of Technology Assessment,
1981). Although this group accepted the nonthreshold extrapolation from
high dose measurements in animals to low dose estimates for humans, it
acknowledged that there can be as much as a fortyfold variation in the
risk estimate for low doses in humans, depending upon the scaling factor
used for determining the relationships between laboratory animals and
humans with respect to body size and rate of metabolism. Generally,
toxicologists adjust exposures for the differences in scale between spe-
cies on the basis of milligram per unit of body weight. This provides
the lowest estimate of risk to humans. When the experimental dose is
measured in parts per million (e.g., mg/kg diet, mg/cmr air, or mg/
liter water) and humans are exposed through ingestion, the dose of the
chemical can be expressed as parts per million.  This method is generally
used by the Food and Drug Administration (FDA) and, in some cases by the
Environmental Protection Agency (EPA), but it produces an estimate of
risk in humans 6 times greater than that estimated by the former method
if the mouse is the laboratory animal or 3 times greater if the rat is
used. Another method used by EPA takes the scale differences between
species into account and adjusts exposure on the basis of the relative
body surface areas of the test animal and humans. This gives a pro-
jected risk for humans 6 to 14 times higher than that of the first
method.  The fourth approach is to adjust exposures on the basis of
relative body weight over a lifetime. This gives a projected risk
for humans 40 times higher than that of the first method.

An additional factor to be considered is the shape of the dose-
response curve. In general, linear interpolation provides the most
conservative estimate. This approach is used by most regulatory agencies
and is supported in the OTA report (Office of Technology Assessment,
1981).

The ultimate choice of a model for high to low dose interpolation is,
therefore, arbitrary. Not only is there great uncertainty in the mathe-
matical modeling procedures, but also there is no sound biological basis
for any of them (Scientific Committee of the Food Safety Council, 1978).
The Safe Drinking Water Committee concluded that the most suitable model
may be the multistage model because of the multistep nature of carclno-
genesis and because of the model's relatively conservative estimate of
risk (National Academy of Sciences, 1980a). The committee sees no reason
to modify that conclusion except to suggest that it should be reserved
for initiators of carcinogenesis and that there should be awareness of
the large variability among the heterogeneous human population.

MODIFIERS OF CARCINOGENESIS

For modifiers of carcinogenesis a different approach may have to be
considered. There have been few systematic attempts to assess the risk